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1.1 Sccpa. This Specification c m e r s  t h e  requimments i o r  %e 

desiLm and fahricat , ion of special RF test  equipment t o  be used as a 

precision t rarsdt te : . - receiver  c o m t t x t i o n  designated an "KF Test 

Console. '' 

2.1 The fa l lcuing Cocm&s,  of the  issue in effect on the date 

f o r  i n v i t e t i o n  of bids, form a part of t h i s  3pecFfication: 

Jet  Propulsion Laboratory 
* 20016 General Specif icat ion,  Worlaanahip 

ibquiranents f o r  Dectromc Equipment 

20061 

General Spec i f i ca t im ,  Cable 
As :emblies, Fabricat ion of 

JPL Preferred Parts List, iieliable 
Electronic Comnonents 

J F L  Standard S iwci f ica t ion ,  Pack:: 
f o ~  Ground Cqul-~ct 

it See para. 3.8 for except.ioris 

3.1 CoIiflict.Ing requirements. Conflicting requirments between this 
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specif icqt lon and any spec i f i ca t ion  referenced here in  shall be re fer red  i n  

wr i t i ng  t o  the JFL cognizant e a r n e r  and to  t h e  JPL procurement representa t ive  

f o r  i n t e r p r e t a t i o n  and c l a r l f i c a t i o n .  

3.2 De~ation from requiretnents. Any dev ia t i sn  from the r equ i r emnts  

of t h i s  spec i f i ca t ion  or any spec i f ica t ion  o r  drawing referenced here in  shall 

be considered a design change. 

i n  wri t ing t o  t h e  JPL cognizant ecgineer and t o  the procurenent representat ive.  

Ilequests f o r  such changes shall be s u h i t t e d  

Authorization of such changes shall Le obtained i n  wr i t ing  f r o m  the JPL 

procurement divis ion.  

3.3 Design. Any de ta i l ed  e l e c t r i c a l  and mechanical design not 

spec i f ied  by JFL shall be accarupllshed by the  contractor .  The requirements 

of this specification are de ta i l ed  t o  the extent, considered necessary t o  

obtain the desiired mechanical and e l e c t r i c a l  performance. . 
3.3.1 Design approval. The contractor  shall submit final 

dosign drawings, sketches, schematics, etc., for the  Jn cognizant engineer 's  

aporoval pr ior  t o  f a b r i c a t i ? n ;  any design apnroval or purported consent 

by JIZ personriel shall in no way waive or  r e l ease  the contractor  from 

any performance requirements, spwAfications, o r  c h a r a c t e r i s t i c s  a8 set 

forth i n  this spec i f ica t ion .  

3 .3 .2  Il)esign objectives.  The objec t ives  i n  t h e  design of the 

,P. t e s t  console,, i n  order of p r io r i ty ,  a h a l l  be: 

a. 

b. 
b 

C .  

Accuracy and r e p e a t i b i l i t y  of e l e c t r i c a l  performance. 
e 

Reliability, ease of trouble-shooting, and repair. 

Simplici ty  of operation and maintenance. 

- 3 -  
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3.L ranera1 p e r f o m n c e  characteriutics. h e  P$ t e s t  console ----- -- 

s h a l l  comlst, f u n c t i m a l l y  of a t ransmit ter ,  w i s e  soiirce, linear mixor, 

ctnd receiwr at3 s!:rsw.i in F i q r e  1, p l u s  ach!itionai soecial and comnerciai 

test e( . :i;mnt. . 

3.k.1 Transmitters. The console s h a ~  contain two ( 2 )  tram- 

One s h a l l  prn3 'ce  phase- nittsrs, eacn with a center frequency Df 50 Mc, 

nod -1::tion J tile car r ie r  and the o ther ,  frequency-mod1iktian .:f the 

carrier wi tl.. api'lieb input voltage. 

Noise Sauce.  The Lonscle shall contain a stable source 3.L.2 - 
of utiite Gaussian mise .  

Pover output monitors. "he i n d i v i d u a l  power cmtputs of 3.Ll.3 - 
t h e  trartsnit tor and noise sourco shall be c o n t i m o u s l y  monitored with 

zuitahle powor sensit ive devices, 

3.b.L: Linear sif;nal/n+se mixer. The E t e s t  consqle shall 

c m t a i n  a F J w 5 r  mixer w ' i c h  will 1inearl:r add the t ransmit ter  2nd noise 

murce o .tp,:ts t o  create an aci mete!y known s i y a l - t o - x i s e  ratio :.;!at). 

3.L.5 Ueceivsm. The cons,-,le s h a l l  contain three ( 3 )  receivers 

wi th  the follobtng deriodalatim cha-actcr is t ics :  phase-lock €7.1, phase-lock 

FH, and conveiitional F'M. 

3.L.6 Test instrumentation. The console s h a l l  c ;n ta in  a d d i t i o r a l  

s p c i a l  and comiercial t e s t  ec,<iFment as requi red  t o  make 1% ressonably 

self-ccntained ;L;lcler normal checkout ~d t e s t  c mditions. 

... j -  
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3.5.1.1 ‘;enera1 I? characteri;t,ics, The PI4 transmitt .er-receiver - 
p a i r  s tai l  exhiLl;t t t  e following genera l  cha rac t e r i s t i c s :  

E’r E ::is Iic y s t a G ii i t y . The frt.quencj stakiiity of both 

the Lrmmi t t e r  frequency 8ouTce and the  receiver mference o s c i l l a t o r  

, shail. he BS foliOid5: 

a. Each s h a l l  have a short-term s t a t i l i t y ,  measured 

7 
over a one-minute period, of 1 ?art i n  10 . 

b b  Fach shal l  have a long-term s t a t . i l i t y ,  :aec-sured 

Over a f v x  -;xu’ period of f i v e  (5) parts in 10 7 . - 
3.5.1-1.2 Phase st ,aLi lFt . f .  The phase stability of’ t he  u r n ~ d u h t e r j  

transmitter-~ece~-ver pai r  shall be s i x h  as  t o  cause no more than a one (11 

de;*ree RJ-S p a s 8  e r r ’ r  in a noise-free phase-coherent rewiver.  x i t h  8 
_I 

2E, 9f 3 . 0  cps. - L 

3.5.1.1.3 . Fide l i tz .  The f i d e i i t y  of the transnit: er-receiver 

pr.rr s h a l l  te such  that all ~ p ~ r i w s  sidebands within the n o d i ~ h t i o n  passband 



transmitter is modulated With tw> (2) pure sinusoids of any frOqWnCy 

and at modulation indices within the phase modulator design limits specified 

in 3.5.1.3.3. The distortion specification refera to distortion abovu 

and beyond that contributed by the receiver sinusoidal ~hase  detector. 

3t5.1.2 PM trmmitter. The console shal l  contain a PM trans- 

mitter, shown func t ima l ly  in Figure 2, w i t h  the  fallawing characteristics: 

- 6  - 
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3 .5 .1 .2 .1  Frequency. The t r a n s m i t t e r  c e n t e r  f requency  

s h a l l  be e x a c t i y  50 MC and sha l l  be  cant in*Jous ly  t u n a b l e  - -. + 590 

cps about  t h i s  f requency  by manl.:al c m t r o l .  

3 .5 .1 .2 .2  Power o u t p u t .  The t r a n s m i t t e r  power ou tpu t  s h a l l  

-be s u f f i c i e n t  t o  d r i v e  t h e  s igna l /no i se  mixer s p e c i f i e d  i n  3 .5 .3 .  

Its s t a b i l i t y  requi rements  are s p e c i f i e d  i n  3 . 5 . 3 . 2 .  

3 .5 .1 .2 .3  -- Phase modula tors .  - The t r a n s m i t t e r  sha l l  c o n t a i n  

both  n a r m w  and wi‘deband phase modulators w i th  t he  fo l lowing  

c h a r a c t e r i s t i c s  : 

a .  -- Frequency resplnnsp, The f requency  response  

gf the  narrow and wideband phase m o d d a t o r s  

s h a l l  Se c o n s t a n t  w i t h i n  - + C).ldb from dc t o  

500 kc, and wi th in  - + Q.5db f rom 500 kc t o  1.5 ‘ 

MC, relative t o  the dC response. 

b .  Phase dev’ation. The n a r r o w - b a d  ix2cl?+.nr  

s h a l l  be capable of d e v i a t i n g  t h e  c a r r i e r f c  

3.0 r a d i a n s  peak, and t h e  wldeband modulator ,  

+1.0 r a d i a n  peak. 

c . Devia t ion  l i n e a r i t y .  The c h a r a c t e r i s t i c s  of 

t h e  phase modulators sha l l  t e  s u f f i c i e n t l y  

l i n e a r  t o  meet t h e  f i d e l i t y  requi rements  of 

j. I n c i d e n t a l  AM.  I n c i d ~ n t a l  ampl i tude  modulat lon 

due t o  phase modulation s h a l l  be kep t  s u f f i c i e n t -  

ly low tc meet t h e  f i d e l i t y  requi rements  of 

3.5.1.1.3. 





f o 1 1 ow i nz c ha r a c t e 1- L s t i c s : 

3.5.1.3.1 I n p c t  Amplifier. T h e  PM r e c e l T ; e r  i n p c t  a m p l i f i e r  

s h a l l  havr, t-he follow irie c h a ~ a c t - e r i s t i c s  : 

a .  Ear.Gw:dth. The passband of t he  50 MC i r Ipc t  

amp11 I”’ 2.c- s h a l l  be a r n i n l r ’ m  of 1 3  Mc a t  

t h - .  3 d‘: p.=lnts, and s h a l l  be f l a t  t o  wl th -  

ir. - + 3 .25  Cb w i t h ‘ n  - + 2 Mc of  the  c e n t e r  

f icncy . 
I,. Phase 1 f n e a l . l t y .  The phase c h a r a c t e r i s t i c s  

Qf‘ I;h? Inp . i t  amplifier shall be s u f f i c i e n t l y  

l i n e a r  2nd s y r m e t r i c a l  s o  a s t o  meet the  

a .  Freqiier!c;,. Tho c e n t e r  f requency  cf VCC No. 1 

SI-eil 3e adjustable t o  exactly 69 Mc. (1 Nc 

MI.ti?lied t c  60 ?IC) 

- 

b. - StaS!lit;. - The frequenc:i and phase s t a ! - l l f t y  

af the  VJO shall be  c i - ,ns i s ten t  w i t h  t he  t r a n s -  

ii-,j t t e r - rece l - s Ie r  p a i r  phase s t a k l l l t y  3pecI-  

f ! e d  i l l  3.5.1.1.2. 

* 10 - 
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C. Mani.ial timing. It shall be possible to 

manually t i .me t h e  VCO for the p~rpose of 

Initially acquirlng the transmitter frequency 

and fer suSsequently creating controlled loop 

static phase errqrs as l a r ze  as + 30° during 

system testing. The VCO detuning range shall 

be 2 500 cps. The referenced pnase error is 

attrlblited t o  maximum detunlng and reduced loop 

gain. 

- 

-- 

d .  Locked condition. It shall be possible to 

essentially cround the VCO input and thereby 

lock  it a t  its zero-voltage quiescent frequency, 

or to ccnnect i t s  input to a variable dc voltage 

sou?ce, f o y  the purpose of testing the loop In 

an open condltlon. 
I 

~ 

3.5.1.3.3 Balanced rnoau1aT;ora. A A A C  A A a  n - n a 4 x r e ~  - - - -  shall contain 

three (3)  balanced modulators, as shown in Pig'ire 3. They shall be 

functionally equivaler,t to ideal iToltage multipliers in the  time 

domain, or translators in the frequency domain, such that all 

spurious and feedthrough products are  50 db qwanteed,  60 db 

design goal, belou t h e  d e s i r e d  o u t p t .  

3 .5 .1 .3 .4  IF amplifiers. The receiver shall contain two (2) 
- 

10 MC IF amplifiers with the fc.llcwing characteristics: 

a .  Narrowband IF. The narrowband predctection IF 
-.- 

amplifier s h a l l  have a 3 db bandwidth of 2.0 kc, 

and a phase response that is symmetrical within 

+ 5' for frequencies within t 1 k c 3 k  6 kc Design 

Goel) of center 

- V 

- 12 - 



and re]. la?. !y replace t h i s  m d d ?  and t!-,;err?y 

c!iari.;e tne chRrc::t,Pris t i c -  nf the a r e d e t e c t i o n  

har:t?widt!? . 

aRd s i S f i c i c n t l y  linear so as t o  neet t h e  fidelity 

requirements  of 3.5.1 .l. 3. 

C .  The uideband arid narrowhand IF ampli.flers Ki l l  

t r ack  i n  phase w i t h i n  + 5 Over + 33 C / S  about 
0 - - 

tracking K i l l  t e  w: t ' , in 2 0  degrees as de twvd  :led -- 

bv t h e  limitor ar.3 ACC ~kist? s}:ff t Qver t4he dvnarcic 

range of the system, but i t  will t.e poss lh l e  t o  

mnuallv ad2,= t out t h i s  2hase error w' t h  t h e  

reference phase s h i f t e r .  

3.5.l.3.5 Reference osc i l l a to r .  The PM r e c e i v e r  referwice o s c i l -  

l e t o r  31,all have a fixed-freqtienc; output  tunable t o  exac t ly  10 :k. 

corn i s t en t  wi th  the  s t a b i l i . t y  requirements of 3.5.i.l.l ai;d 3.5.1.1.2 

3.5.1,3.6 Phase de tec to r s .  The PfiI receiver slt,sll have two ( 2 )  

?haso d o t c c t w s  wi th  t h e  followiiig cha rac t e r i s t i ce :  

I I 



a. Bandwidth. The wideband phase detector 3 db video band- 

width shall be a minimum of 5 Mc desim goal, 8 Mc. 

b. Fidelity. The phase detectors shal l  be functionally 

equivalent to ideal. voltage multipliers in the time damfib, 

consistent with the transmitter-receiver fidelity apeci- 

fication of 3.5.1.1.3. 

ahall be in accordance with a sin 8 transfer of Video 

output vs signal phase. 

The phase detector linearity 

c. Gain constant. Esch phase detector shall contain a hard 

limiter such that its gain, measured in volts/radian, 

w i l l  be consistent with the operating conditions, described 

in 3.5.1.3.7. 

this limiter for certain systan tests, in which caw the 

stability of the phase detector gain constant Kill be 

determined by the accuracy of the AGC system. 

It shall be possible to eas i ly  bypass 

d. Phase adjustment. Each phase detector a i i G  cz.zt~Trn a 

variable phase shift network in series w i t h  the reference 

oscillator Fnpvt and of sufficient adjuatment range to 

permit precise balancing of both open and closed w s e  

loops. 

3.5.1.3.7 Phase loop nab. The PM receiver loop gain shall be 

sufficiently large such that the residual loop static phase error is 

negligible (one degree) over the normal receiver operating frequency range 

as determined by the transmitter tuning range and the system frequency 

instabilities, when the VCO is tuned to its zero-voltage quiescent frequency. 

The loop gain atability over this same range sha l l  be within - 3 percent 

of naninal. 

+ 
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s t a n d a r d  l : c $ ; x  r , c l s e  ' randwldths  of 3, i2, 20 and h8 

d i f f e r e l i t  dt.f!I:ed t h r e s h o l d  p o l n t s ,  or wlth any 

o t h e r  l o o p  nc!se S a n d w l d t h  from 1 t o  1,330 cps .  

In 2 j p P r c e n t .  

3.5.1.3.? Amplitude de te s to i , .  The PM rpce'vcr s h a l l  c o n t a i n  

a c t ) h e r e n t  arriplitlide detectoi-  w i t h  t h e  f o l l a > ~ I n g  c h a r a c t e r i s t i c s :  

a .  B a n d w i d t h .  The bandwidth of t h o  anpltt ide dc- 

t e c t r r  s h a l l  lie s u f f i c i e n t l y  wide t h a t  t he  c'-PI'- 

a i l  t r a n s ~ ' t t e r - r e c e ~ v e r  K M  c h a r a c t e - : s t l  c s  a:-a 

- JS = 
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c .  

- + 19s &sign goal, under both sfxitic and m e  

cmdltiors. 

Phase adJustncnt. The ampl i tude  d e t e c t o r  shall 

contairl  r= .bra=.iable phase sh1fY network I n  aeries 

w i t h  the :.eference o s c i l l a t o r  input and Qf 

stiff 1 c i c n t  adc jus tment  range t o  permit p r e c i s e  

balancing (if ti3e AGC l o c p .  

Mani:al ca in  c ~ n t r o l .  A m a n s  c.f man-ially con- 

tro1lin.l; t h e  rece lver  Zain o'/c!r i t s  ent?;ne 

opera t in :  1-anGe of 30 db s h a l l  be proTdded. 

: 5.1 .::.la AGC l o ~ p  g;sin. ?'he AGC l c o p  g a i n  sha l l  be greater  
_I - 

t h a n  212 mcfr j t 3  en ti^^? npe:-at:ng range such t h a t  :he v a r i a t i o n  3.n 

1~~~ c '  fie:,ent rpce lver  a i i tpL:t ,  nieasurcd at, the nar.x,.r;iand IF a m p l i f i e r  

oii tp~:t; ,shali  n o t  v a r y  inore than  + '3.3 db f o r  an i n p u t  s i g n a l  level 

v a r l a t l o r !  c:f' + 6 db about  i t s  desjsn c e n t e r .  

1.. 

- 
- 

3.5.1.3.11 AGC f i l t e r .  ?he phase- lock PM rece iver  shall have -- 
an  AGC f l l t c r  w i t h  t h e  fc)Il:jwine ?haracter!stics: 

a .  

b .  

C. 

C o n f i g L j r a t j o n .  The AGC l o o p  f : l tPr  shall Le a 

passive s i n g l p - p o l e  RC i2w-pass ffl:.er.. 

Bandwidths. The AQC l o o p  shall ha-ie foul-  (4) 

s tandard  l c o p  n o l s e  bandwldths cf 0.01, 0.1, 1.0, 

and 10 cp3.  Xt shall be p o s s i h l e  t o  s imply  and 

r e l i a b l y  change the f i l t e r  components In order ?,a 

Gperate wi th  any o t h e r  noise bctndwtclth wl th i r !  

this Yame range. 

Componmt t o l e r a n c e s .  The AGC filter shall, adhere 

t o  the same componcnt to le rances  as s p e c i f i e d  In 

- 

- 
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for AGC loop noise banduidth of .01 cps shall  

be accurate t o  within + 5%. - 
3.5.1.3.12 Offset frequency. The o f f s e t  freqllency, fl, f2 shall  

be exactly 40 and 55 MC snch t h a t  t h e  predetect ion recnrding spectrum 

will be ,:e,itered at 5 Mc. It sha l l  be possible t o  easily replace 

t h i s  reference w; t h  an ext.ema',ly supplied fIWq:SnW. 

3.5.1.3.13 DC i s Q l a t i o n  anplifie rs. Amplifiers id t h  dc response 

shall be prwided  t o  i.solate the signal sources f r o m  ex te rna l  equip- 

nent, amplify or at tenuate the sigmls t o  a rzasonable output level, 

and t o  filter out --anted hlgher-wdor s;>ectral conponents uhere 

necessary. 

the g a h  and bandwidth of these ampl i f ie rs  over a moderate range 

by means of passive feedback components. 

shall  be +10 dbm. 

dheL*e prac t ica l ,  i t  shall be possible t o  easily change 

The nominal output level 

3.5.1.3.u AC i s o l a t i o n  ampliflar. An a c  amplifier shall be 

orovided t o  i s o l a t e  the  predetection recording o u t m t  f r o m  external  

equipmnt ,  amplify 3r a t tenuate  the signal t o  a reasonable output 

l o v e l ,  and t o  f i l t e r  out the unwanted higher-order spec t r a l  com- 

ao:ier?ts. 

gain  and bandwtdths ?r' t h i s  amplb-ier over a moderate range. 

nominal outp-:t level sh:l 5e 10 dbm. 

If Dractical ,  i t  shall be possible  t o  e a s i l y  change the  

The 

3.5.1.L Eli predetect ion playback. It shall be Dossible to 

easi ly  modify the c o n f i g r a t i o n  c2 the RI roceiver ,  a3 si.oun i n  

F i g i r e  - 2 ,  r, in ordal. t o  cok.e:sontly demodulate PM signals previously 

pre& tec t l o n  r e c  x d e d .  

-18 - 
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When operating i n  the  predetect ion r e c o r d i x  playback - -L_ 

configuratioi? the same 5TC3 s h a l l  be used as &en the phase modulated 

c a r r i e r  is derived from the s/:J Sumner. 

--.I_------- 

-- - w- 

3.~.1.4.2 Ijeleted -- 
3.5.1.5 Fiase noise instrumentation - 

Special Test, InstrumntaCion shall be provided for the 

p u r ~ o s e  qf miking accurate  $rase n. i se  density function, variance 

and mectrum meas1rm~nts during P!"I system tests as ahwn i n  figure 6 .  

3.5.1.5.1 &lanced I'.o?ula t o r  

The balanced modulator shall be i d e n t i c a l  t o  that 

3.5.1.5.2 I? h p l i f i e r  

Tho I3 amplifier shall be i den t i ca l  t o  the  narrowband 

IF specified i n  3.5.1.3.ha. 

3.5.1.5.3 Phase S h i f t e r  

The phase shifter shall operate a t  a frequency of 10 NC 

and provide a continuoilsly var iab le  phase shift t o  0 t o  360' or + 180°. - 
It s h a l l  have a ca l ibra tod  dia l  accirate t o  w i th in  + 1' over thia - 
range. 

The phase noise tes t  instrumentation shall contain two 

(2) i den t i ca l  limiters with the 'allowing cha rac t e r l s t i c s :  

- 20 - 



, 

i * .  

L- 

r 



a. h' iay The limiters peak j i t t e r  shall  be no - 
grea te r  than 1 w e c .  

b. Rise Time The 10 t o  90 per rise and f a l l  times 

s h a l l  be i d e n t i c a l  snd no p e s t e r  t h a n  5 mnosec. Ident ica l  rise and - - 
C. Symmetry. The limiters shall i n t r o d m e  no masure- 

able asmmetry in the output square uave diity c::cle. 

3.5.1.5.5 Binary Dividers 

The two b i m v  d iv iders  shall be identical s h a l l  have 

output na-Jeforns which conform to Chese f o r  the limiters above and 

shall be cawble of div is ion  by 2, b or 3 (The delay of 3 cascaded 

binary d iv iders  will be of the order of 16.5 nanosecmds when connected 

as a parallel clocked divider) 

- -- 

3.5,1,5.5 mase I>etector - 
The phase de tec tor  shall be capable of operating at 

Its output voltage shall be a l imar funct ion  5,  2.5 and 1.25 mc. 

(within 1%) of the  inp t phase difference and differ from t h i s  only 

due t o  the f ini te  input wavefmn rise and fall times and dFOOEe 

3.5.1.5.7 DC i s o l d t i o n  Amplifier 

The dc i m l a t i o n  amplifier shall be i d e n t i c a l  t o  those 

s?ec ifi ed 

?he *offset freqaencjr f2 shall be approximtely 1.0 KC. 

It shaU be possible t o  easily replace t h i s  reference with an extrnally supplied 
, 
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f re qimncy . 
3.5.1.5.9 Balanced Modulator 

The balanced modulator s h a l l  be of the chopner phase 

detector type and s h a l l  be capable of operating with any offset 

frequency between 100 cps and 10 KC. 

3.5'.1.5.10 AC isolat ion analf l ier  - 
If required, a n  i s o l a t i o n  amnlifier s h a l l  be provided 

t o  i s o l a t e  the balanced modulator output frnn externa l  eqiiipnent . 
This amplifier need only have ac resno!we, bu t  may be a dc amplifier 

f o r  the sake qf siwlici ty .  

3.5.2 rl-1 @rat iona l  :.!odes 

The RF t e s t  console shall contain a widehand ?!I transmitter 

capable qf operating i n  e i t h e r  A% o r  mn-,GC modes and both c m -  

veqt ional  and phase-lack F3.I dernodulatars, 

3.5.2.1 General Characteristics 

The FA transmitter receiver  pair  shall exhibit  the  follow- 

ing general charactarist , ics:  

3.5.2.1.1 Frequexy S tab i l i tx  

The frequency s t a b i l i t y  (design goal )  of the FM trans- 

mit ter-receivur  pair s h a l l  be such as t o  cause less than 15 cps K G  - 
residual F?I with the t r ans f i t t e r  operating i n  the k F C  mode and 60 cps 

rma ra8id:tal F).i with the transmitter in the  non-AFC mode measured ab 

t he  out9ut of e i t h e r  t he  conventional or phase lock FM raceiver  i n  a - 
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3.5.2.1.2 S t a t i c  l i n e a r i t y .  

The t ransmit ter-receiver  pa i r  shall  exh ib i t  a s t a t i c  

l i n e a r i t y  of - + 0.5 percent over the full-scale freqdency d e d a t i o n  with 

the  non-AFC t ransmi t te r  and either receiver above and beyond the in- 

herent sinusoidal phase detec tor  non-linearity. (A Design Goal) 

3.5.2.1.3 Dynmd. c l inearity.  

The t ransmit ter-receiver  p a i r  s h a l l  exhib i t  a dynamic 

l i n e a r i t y  o f - +  - 1.0 percent m e r  all combinations of modulating frequency 

and freqiencj deviat ion LI bbth AFC and non-AFC transmitber modes and 

detector non-linearity.  ( A  Design coal), - - 
3.5.2.2 ET1 t ransrai t ter .  

The console shall contain a uideband FM t ransmit ter ,  

shown functionally in Figure  7, w i t h  the  following cha rac t e r i s t i c s :  

3.5.2.2.1 FYequency 

The t ransmi t te r  center frequency shall be adjus tab le  t o  

exac t ly  50 Mc and shall be continuously tunable + 500 cps about t h i s  

frequency by manual control .  

3.5.2.2.2 Power output. 

- 

The t ransmi t te r  power o u t F t  ahall be s u f f i c i e n t  t o  driw 

the signal/noise mixer spec i f i ed  i n  3.5.3.  

a r e  snec i f i ed  in 3.5.3.2. 

Its s t a b i l i t y  requiroments 

- a  - 
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3 . 5 . ?_ .2 .3  Frequency modulator. 

The traxsmitter shall cor?ain a mdeband freqaency mod- 

d a t o r  w i t h  W-e followin:; darac te r i  :tics: 

e 

I? dcv ia t inq  t*:e c a r r i e r  + 530 kc aSo:lt, i t s  center - 

c. ,"'e~:;'atii3n ?I..oarlty. The chara- ter is t ics  of the  

freq-:c.r.c:J q7: iu lator shall be .312ficient ly  lilmear 

t o  m z t  t k e  s t a t i c  and dymm1.c l i r iear i ty  req<Iir:-- 

- 

nents c t  j.'j.2.1.? and 3.5.2.1.3.  

- 7 -  - L 5 
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3.5.2.2.7 Deleted 

3.5.2.2.8 Bandwidth 

"lie o,Jeral l  I?" t ransmit ter  bandwidth shall be cons is ten t  

with the above performance s-,acifi cations. 

3.5.2.2.9 Transmitter rcferetice o i t ?u t ,  The transmitter reference 

o u t  $ u t  st:all be i d e n t i c a l  to tiat fqr the P+? t r a ? s x i t t e r .  

3.5.2.3 Fii rece iv t r s .  

The console shall contain a dual F'I.1 receiver  cmta in-  

ing both conventional and phase-lock K l  detsc tors ,  shown func t iona l ly  

in  Figure 3, with t h e  following cha rac t e r i s t i c s :  

have the spne out..ut sons i t i v i ty .  

Eoth rece ivers  should 

3.5.2.3.1 In?ut band-pass f i l t e r .  The dual FM receiver shall 

conta in  three ( 3 )  easily interchangeable band-pass filters w i t h  the 

f olloving character  i=. tics : 

a. 

b. 

C. 

Banbhidths: 

power bandwidths within + 2 percent of 1 Mc, 100 kc, 

and 10 kc. 

Amplitude character is tics. The amplitude rospmse 

s h a l l  be e s k b l i s h e d  by tha 3 DB bandwidth and the 

phase charactm-is t ic ,  

Phase l i n e a r i t y ,  The f i l t e r  phase c h a r a c t e r i s t i c  

shall be linear a s  es tab l i shed  by a Bessel, Gawsian 

or equirip7le phase resLm1se. 

The input  f i l ters  shall have h a l f -  

- 
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3 . < .2 -3.2 L i m i t e r .  

The d u a l  FY recsiver  s h a l l  cor,t,ain a hard l imiter  follow- 

ing t he  input  band-pass f i l t e r  with t he  followin6 chcwacter is t ics :  

a. m a n i c  range. The l imiter  shall have a dvnamic ranm 

L 

I 
I 

I 
C .  

of 60 db minimum. - 
b. Output waveform. The l imiter  output waveform s h a l l  have 

delay, rise and fall-times, symmetry, and droop 

cha rac t e r i s t i c s  cons is txnt  with the requirements of the 

FM de tec to r s  which follow it. 

3.5.2.3.3 Conventional FI4 detector.  

The dual  ??I receiver s h a l l  contain a conventional ??-I detectur 

with ?erf orriance c h a r a c t e r i s t i c s  cons is t e n t  with t,k frequency s t a b i l i t y ,  

and static and dynamic l i n e a r i t y  requ7kenents of 3.5.2.1.1,  3.5.2.1.2,  and 

3.5.2.1.3. 

3.5.2.3.L Phase-lock FM detector.  

The dua l  F14 mceiver  shall contain a modulation-tracking 

phase-lock FX detector  with t h e  following c h a r i c t e r i s t i c s :  

a. Volt-age-controlled osc i l l a to r .  The voltage-controlled 

o s c i l l a t o r  No. 3 shall have a center  frequency of exac t ly  

50 Mc, deviat ion capab i l i t y  cons is ten t  u i t h  the t ransmi t te r  

modulator cha rac t e r i s t i c s  s-pecified i n  3.5.2.2.3b., l i nea r i ty  

consis tent  with the s ta t ic  and dynamic l i n e a r i t y  specified 

5n 3.5.2.12 and 3.5.2.1.3. and s u f f i c i e n t  s t a b i l i t y  t o  

s 3 t i s f y  the overa l l  t r a n s n i t x r - r e c e i v e r  s tabi l i ty  q e c i -  

f i ed  i n  3.5.2.1.1. 

b. Phase detector.  The phase de tec tor  bandwidth shall be con- 

s i s t e n t  with the t ransmi t te r  mcduLitor frequency response 

- 29 - I 
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spec i f i ed  i n  3.5.2.2.3a. It shall be of s u f f i c i e n t  

f i d e l i t y  t o  meet t h e  dynamic l i n e a r i t y  requirements 

of 3.5.2.1.3. Aside from the inherent non l i n e a r i t y  

of a sinusoidal phase detector.  

C. Loop gain. The loop gain s h a l l  be s u f f i c i e n t l y  la rge  

such t h a t  under conditions of peak transmitter deviat ion 

the s teady s t a t e  loop phase error due t o  f ini te  loop gain w i l l  

be less than 10: The loop gain s t a b i l i t y  shall be 2 5 per- 
cent  over all operating conditions. 

d. Loop f i l t e r .  The loop f i l t e r  s h a l l  be of the passive 

conf igGat ion  as shown i n  Figure  4b. Three(3) standard 

loop information bandwidths of 3, 30, and 300 kc s h a l l  

be supplied, with component tolerances as spec i f ied  in 

3.5.1.3.8~. It s h a l l  be possible  t o  simply and r e l i a b l y  

change the loop f i l t e r  components h order t o  o w r a t e  

wi th  any information bandwidth from 100 cps t o  1.0 a. 
e. Compensation f i l t e r .  A single-pole RC law-pass filter 

s h a l l  be emplopd at  the loop filter output such t h a t  

the ove ra l l  phase-lock FM detec tor  t r a n s f e r  funct ion is 

that of a ~tpure" loop. The component tolerances and 

interchangeability shall be t h e  same as f o r  the loop 

f i l t e r .  The npuretl loop t r a n s f e r  funct ion w i l l  be 

modified by the  loop poles contr ibuted by the  loop 

phase detector ,  VCO and Amplifier. 

3.5.2.3.5 Output law-pass f i l t e r .  The dual FM rece iver  s h a l l  contain 

l a s i n g l e  low-pass output filter with the following cha rac t e r i s t i c s :  

a. Respmse cha rac t e r i s t i c s .  The output f i l t e r  s h a l l  have 

more t han  3 poles and s h a l l  have e i t h e r  constant amplitude 

- 30 - 
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or l i n e a r  ?ha>+ response ch c a c t o r i s t i c s  manually opera- 

t iona l  amplifiw selectable. (6 Filters Selectable OT Active 
Filters ) 

b .  Bandwidths. n e  oxtput  filter s'lall hiive th ree  ( 3 )  

standard bmdxidths  of 1, 10, and 100 kc. It shall be 

posoible t o  simpLv and r e l i a b l y  change the  bandwidth 

determining co!n?onents i n  order t o  operate with any 

bandwidth from 10 C p S  to 5 0  kc. (Replaceable modules or - active filters) 
3.5.2 . 3.6 Off set-frequencx. 

The offset frequency, f3,  s h a l l  be e;iactljl 55 Mc such t h a t  

the output  spectrum w i l l  be centered a t  5 !?c. It s h a l l  be poss ib le  t o  

sas i ly  replnce t h i s  r3ference with an extmnally supplied frequency. 

3.4.2.3.7 Balancsd _ _  modillator. The balanced modulntor shall be i den t l -  

c a l  t o  t h o s e  spec i f ied  in 3.5.1.3.3. 

3.5.2.3.8 t;C i s o l a t i o n  ami>Xfier. The ac i s o l a t i o n  amplifier shall be 

i d e n t i c a l  t o  t h a t  spec i f ied  in' 3.5.1.3.a. 

3.5.2 .!& 3 4  predetect ion playback. It s h a l l  be poss ib le  t o  e a s i l y  modify 

the c m f i z u r ? t i o n  of t he  R.1 receiver,  as shan i n  F i y m  9, i n  order t o  domodu- 

l a t e  I"' si<:n?ls previously predetection recorded. 

3.5.3 Line- si;;nal/noise m:xer, The ilF test  console shall contain 

a prec is ion  l i nea r  si::nal/noiso mixer, shown func t iona l ly  i n  Figure 1. 

3.5.3.1 General cha rac t e r i s t i c s .  

The line-ar s i p a l / n o i s e  YLuer s h a l l  have the  following 

cha rac t e r i s t i c s .  

3 .s . 3 . 1.1 Function . 
It shall be the fu i c t ion  of t h e  signal/noise mixer t o  accurate- 

ly mmitor the s-iznal and noise source power outputs, a t tenuate  them accurate- 

ly, and l i n e a r l y  sum them i n  order t o  create a s tab le ,  accurate  signal/noise 

r a t i o  ( S N 2 ) .  The 342 s h a l l  be defined as t he  ratio or t he  t o t a l  unmodulated 

* a1 - 
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f r e0.x ncy . 
3.5.3.1.2 manic rarlge, 

me si;nnl/ncise mixer s h a l l  be capable of accurately creat- 

ing  S X b ,  as pre-sLQiisiy def ined,  f r o n  ‘3 t o  100.W~. 

be p o s s i b l e  t.r, e a s i l y  create no-noise 33d no-siqnal conditions for  system 

In add i t ion ,  it s h a l l  

t e s t s  

3.5.3.2 S i g n a l  S O I ~ C ~ S .  

I n  t h e  n o m a 1  mode of qperat ion,  the :;ource of ths t e s t  

- 

s i p a l s  skxll be the 5C‘ iic or  71 trans;;,it-.ers zpecified Fn 3.5.1.2 and 
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b. B,udwidth. Tho noise  power s p e c t r a l  density s h a l l  be 

ccnstmi,  x i t Y n  + 0.0s db over a badwidth from L8 to - 
52 i4c. (a  design goa l ) ,  

3.5.3.3.2 Noise pouer s thbi l i ty .  

The s t a b i l i t y  of the noise source power output shall be 

better than + 0.1 db over a four (b)  hour perlod. 

3.5.3.L Overall a b s o l u t e  accuracy, 

- 

The signal/noise rtixer shall be s u f f i c i e n t l y  accurate and 

stable that SNFis, as Drev:cjusly defined in 3.5.J.l.l. accurate  t o  - + 0.3db 

c::n be s e t  and maintained over a fou r  (4) hour period. This accuracy 

tolerance shall include the  error zontr ibut ions of t he  s igna l  and noise  

source power ouC,put i n s t a b i l i t y .  The cons t i tuent  p a r t s  of t h e  signal/nofse 

mixer shall have t h e  following cha rac t e r i s t i c s r  

3.5.3.L.1 Parer splittsrs. 

The power s p l i t t e r s  s h a l l  be ca l ib ra t ed  and have suf:'iciently 

stable c h a r a c t e r i s t i c s  such t h a t  they contr ibute  nec l ig ib l e  e r r o r  t o  t h e  

r e  s u l  t a n t  S:JR . 
3.5.3.h .2 Reference filter . 

The signal/noise mixer s h a l l  contain a reference band-pass 

filter centered a t  exac t ly  50 llc, I t s  noise bandwidth and center  frequency 

i n s e r t i o n  loss shall be s d f i c i e n t l y  stable, and known with s u f f i c i e n t  

accuracy, t h a t  it contr ibutes  ne;;lible error t o  t h e  resultant SMI. 

3.5.3.1i.3 Power monitors. 

The signal/noise mher shall contain a t  leas t  one (l), and 

msy contain two (2), power monitors for the  purpose of accurately es tab l i sh-  

i r q  referonce signal and noise  power levels. The puuer monitor(8) s h a l l  be 
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readable t o  better t h n  0.05 db and s h a l l  cont r ibu te  no more than - + 0.1 

db t o t a l  uncertair.ty i n  the r e s u l t a n t  SIR. 

3.5.3.L.4. Precision at tenuators .  

The signal/noise mixer sha l l  contain one ( l ) ,  and may con- 

tain two ( 2 ) ,  precisior,  at tenurltars with s u f ” i c i e n t  a t tenuat ion  range t o  

meet the STJ3 QmariFc rrcnge spec i f ied  ir! 3.5.3.2.1. 

cont r ibu te  t o  nore t h a n  - + 0.1 cib uncertainty in the  resulting SI.TR. 

The a t t enu? to r ( s )  shal l  

3.5.3.L.5 ?rec is ion  adder. 
’ The prec is ian  mixer s h a l l  l inear ly  sum t h e  a t tenuated signal 

rind noLse power functions i n  order t o  create  the desired SNR. It s h a l l  be 

ca l ib ra t ed  and have sitffic-icnt s t & i ? i t y  over i ts  e n t i r e  dynamic range such 

t h a t  it cont r ibu tes  negl ig i5 le  error t o  the  r e s u l t a n t  SIR. 

3.5.3.5’ SIB re so lu t ion r  It sha l l  be poss ib le  t o  create any SIR from 

0 t o  100.0 db i n  increments of 0.1 db. 

3.5.3.6 S:F. r epea tab i l i t y .  

It s h a l l  be r;ossible tr, repeat  a given SNR s e t t i n g  t o  wi th in  

+ 0.05 db in m y  fo : r  ( L )  horn ?eriod. I -  
3.5.L T r  ansn i t  t e r  tf? s t i n s  trumen ta ti on. 

The IT test comole s h a l l  contain the  fol lowbg special 

purpcse test i n s t r m n t a t i c n  shown i n  T i p r e  10 for the  prpose  of nonitor- 

ing,  nnd myking m u - t s u r e m n x  n:, the Vcdulated PI4 and Fl4 t ransmi t te r  outputs: 

3.5.k.1 3pectriun dlrplax.  

T:.$ ‘onsole s h n i l  contain a device which will continuousljr 

d i sp l ay  the .nnrlulated t r m s n i t t e r  spectrum. 

jus tab lc  f r a  a3 roxlmately + 1 ko t o  + 1.5 Mc about the  t r ansmi t t e r  center  

Its sweep width s h a l l  be zd- 

- - 
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3.S.L.2 Sectrum analysis. 

It shall be poss ib le  t o  translate the modulated transmitter 

spectrum t o  some convenient spectral pos i t ion  for the purpose of making an 

accurate, high-resolution spectral  analysis. This ins t runenta t ion  shall 

have the  following c l . a r ac t e r i s t i c s :  

3.5.k.2.1 Cffset frequency. 

It s h a l l  be poss ib l e  to s e l e c t  any one of the following 

freqmncies as %:le t r a m l a t i o n  reftzrence, f4 = 50.01, 50.02, SO.CS, 50.1, 

50.2 i)r 50.5 mc.' I n  addi t ion,  it s h a l l  be possible t o  easi ly  substitute 

any externally sup7lled reference freqmncy within t h i s  same range. 

3.5.4.2.2 Balaiced modulatar, 

Tho balanced modulator shall be func t iona l ly  equivalent 

t o  thoses,mcified *h 3.5.1.3.3. 

3.5.4.2.3 AC i s o l a t i o n  amplifier. 

The isolation amplFfier shal l  be identical to that spec i f i ed  
4 in 3.2.1.2.l2* 

3.5.4.3 Carrier suppression measurement. I t  shall be possible to 

perform an in-phase coherent detect ion of the  transmitter output, both 

m9dul;tea ard unnodulated, in order to measure the  carrier suppression t o  a 

high  degree of a c c u r x y  durint; system tests. 

the following cha rac t e r i s t i c s :  

This instrumentation shall have 

3.5.h.3.1 Thase s h i f t e r .  T'he phase shifter s h a l l  operate a t  a frequency 

of 50 Mc and provide a continuously variable phase s h i f t  of 0 t o  360' or + 180'. 

It s h a l l  have a ca l ib ra t ed  d i a l  accurate t o  within + 1' over t h i s  range. 

- 
- 

3 . 5 .  h .? .2 Amplitude detector . 
The amplitude detector  shall be equivalent  t o  an i d e a l  

voltage nnil5iplier in t he  time domain, or translator i n  t h e  frequency domain. 
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. Its output vol tase  sFa l l  be a l i rear , func t ion  of c a r r i e r  input  voltage 

amplitude w i t h i n  + 3% w a n t a e d ,  + 1% design goal. . -  - 
3.5.!r.3.3 DC i so la t ion  amplif ier .  

The dc i s o l a t i o n  amplifier s h a l l  be identical  t o  those  

specified i n  3.5.1.3.13. 

3.5.5. C o m r c i a l  test equipment. 

The P , t e s t  console s h a l l  contain, but not necessarily be 

l imited t o  commercial test equipnlent of the follawiag types: 

3.5.5.1 Frequency counter. 

A digital frequency counter s h a l l  be pravided f o r  t h e  

purpose of d i r e c t l y  measuring any frequency generated within t he  console. 

3.5.5.2 Sine M ive o s c i l l a t o r  

A sine wave o a c i l l a t a r  s h a l l  be provided far the  purpose 

of simcl-?tinl: modulation inputs up t o  a frequency of 1.5 k. 

3.5. q.  3 FLX t i o n  generator. - 
An a d l o  function .:enerator capable of generat ing law- 

frequency sine, square,  ar,d triangular waveforms s h a l l  be provided. 

3 . 5 . 5 Cst. ir7-0scope. 

An oscilloscope shall be provided for the purpose of d i r e c t l y  

Viewbig s i d n 2 L  generated w i t h i n  the  console. 

3.5.5.5 DAgital  Voltmeter. 

A d t g f t a l  dc voltmetor,  with l i m i t e d  ac c a p a b i l i t y ,  shal l  

be provided f o r  5r,e purpose of accurately measiwiq internal supply voltages,  

AGC vol.tq;-:es, static system linsarity, carrier suppression voltages, e t c  . 
3.5.5.6 Trua P.."s voltmeter. - 

i-. wfdebard true rms voltmeter shall be provided f o r  t h e  
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purpose of a c c u r a t e b  measuring phase noise variance, signal/noisc 

r a t i o s ,  and man-square values of complex waveforms. 

3.5.5.7 Spectrum anaIyzer. 

' A high-resoluticn spectrum (waveform) analyzer s h a l l  be 

provided for the purpose of accurately melamring the s p e c t r a l  components 

i n  the transmitted or received spectra. 

3.5.5.8 Spectrum display. 

A device a h a l l  be provided for the purpose of continuously 

disr,lay-bg the t ransmit ter  output spectrum. 

3 06 F abr i cx t  ion. 

The P-F t e s t  console shall be fabricated according to the 

f o l l ~ w i n g  requi remnts  . 
3.6.1 General considerations. 

3.6.1.1 Duplication of comon equiproent. 

The ccnsole s h a l l  mver be operated in both PM and F:! modes 

s inul tamously;  theref me, within t h e  cons t ra in t  of reasonable operational 

c0mplexit.y t b r e  sk..all be no du?l lcat ion of common equipment or modules i n  

these two configurations. 

3i6.1.2 Solid state circui t ry .  

Solid s t a t e  design shal l  be w e d  i n  preference t o  vacum 

tube desiTn wherever t h i s  can be done without s a c r i f i c i n g  accuracy or s t a b i l i t y .  

3.6.1.3 Use of available equipment 

Wherever possible,  preference shall be given t o  the use of 

ava i lab le  conxnercialequipment and modules as opposed t o  spec ia l  purpose de- 

sign. As an example, the use of hiEh-performance o m r a t i o n a l  amplifiers as a 

standard "building-block" s h a l l  Le ernohaslzed during the design. 
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3.4.1-4 

with oach o the r  

3.6 ,2  

3.6.2.1 

Tntsrc l -aqpat i l i  tx. 

A l l  par t s  shall bo di rec t ly  and caupletely interchangeable 

wi th  r::s?ect t o  i n s t a l l a t i o n  and operation. 

Controls and mter s .  

Controls . 
Thore shall be sufficient controls  provided t o  enable a 

trained o p e r z t x  t g  check-out and operate the console with moderate ease. 

A l l  tu.ning and opm4t ing  c o n t r o l s  of the  console s h a l l  be so deaigned 

t h a t  t h e i r  setting, position, o r  adjustnent shall  not be a l te red  when 

the console is subJected t o  the e n v i r o m n t a l  and service conditions 

s,?ecified in 3.7. 

3,6.2,2 Meters. 

'&ere appropriate from the standpoint of operator con- 

venience, visual ind ica t ic r i  of important system parameters shall be 

provided. 

3.6.3 Ilaterials, par ts  and processes. 

Materials, parts ana processes used in tho design, fabri -  

catiw, apd asaemf.,ly of the items covered by this specif icat ion sha l l  

conform t o  the  applicable specified herein. 

s!iall assme the highest unsmm c p a l i t j  and condition of items; such 

The contractar 1s selection 

selection shall be subject t9 the appmval of SPL, 

3.6.3.1 Selection of parts. 

The select ion of par ts ,  where applicable, shall adhere 

t o  J?L 2peci.fication 26f961. Components substituted shall be a t  l e a s t  

of pro-ren eoxiyalant qm7.i.ty; STiCh select ion shal l  be subject to  approval 

of the JPL cc,;niznr,t sngineer.  

D i s 8 i r c i l . x  metals s h a l l  not be used i n  intimate contact unless 
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pro tec t ed  against e l e c t r o l y t i c  cc r ros ion  i n  ac,.ordance with the  require- 

ments of Specification MLL-F-l4072, that portion pertaining to intermetallic 

contact . 
3.6.3.3 Pro tec t ive  treatrrmt. - 

Where materials used am subject t o  de t t r iora t ion  when 

exposed t c  c l i m a t i c  and e n v i r o r m n t a l  c m d i t i o n s  l i k e l y  t o  occur during 

service usage, t hey  shall b8 F r l t e c t e d  against  s u c h  d e t e r i o r a t i o n  i n  a 

m8n.m t h a t  w i l l  i n  no uay prevent compliance wlth the pe r fo rmnce  require- 

merits af t h i s  saecif icat ion.  

chip, crack 3r scale with ag8 o r  extrems 9f env??rormPent s h a l l  be avoided. 

3.6.3.b Adhesivos. 

The -.ise of any p r o t e c t i v e  coa t ing  that will 

-- -- 

All adhesives shall  be water  r e s i s t a n c e  and shall be 

durable i;nder the  service condit,j on3 defined i n  t h i s  spec i f i ca t ion .  

3.6.L Catles and Connectors. 

CablSS, cornleitar s ard Intcrcormect ing caLle as:-emblies 

s h a l l  be i n  accordarve with J?L Specification 20?18. Cable assemblies 

shall be so arranged and wired t h a t  110 "hot" leads are terminated i n  pins  

o r  other  exnosed c o n t a c t s  uhich could be a c c i d e n t a l l y  shor ted  or touched. 

Leads i n  multi-cmduct,or cable asserr3lies s h a l l  be c o l o r  coded t o  f a c i l i t a t e  

i d e n t i f i c a t i o n .  R.? cables and connectors shal l  t e  chosen so as  t o  meet 

the performarice s?cci:ications a t m e ,  and the  i n t e r t e r e n c e  s n e c i f i c a t i o n s  

of 3.6.6. 
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Ide i i t i f i ca t ion  and marking. 3.6.5 - 
All assemblies of spec ia l  instrumentation, modules, cables, 

and connectors s h a l l  be c l e z r l y  i d e n t i f k d  as  t o  func t ion  and l o c a t i o n  

i n  some self-consistent manner, 

3.6.6 Interference. 

The ?$ t o s t  consnle shall have a mldmum practical  pro- 

tect ion from the ef:r’ects of electrical and radio in te r fe rence  signals, 

and shall not generate undesired siynal s whLch might adversely af!’ect 

o?.hej* e q u i p e n t  operating i n  the sane vicinity. The following requ i r e -  

ments shall apply: 

3.6.6.1 Coherent i n t e  +f erence. 

In t e rm1  interference ky cnhersnt leakag6 signals w i t h i n  

tho console sital.1 be a dnir;l-n O f  60 db below the designed signal under 

all. operating ccndi t iom.  

3 6.6.2 ~p;;lrious in te r  f e r  ence 

Response wi th in  the  console t o  botk i n t e r n a l l y  and 

externally generated spurions signals s h a l i  be a minimum of 60 db below 

the n o m 1  s i g n a l  i e v e l a  .&er a l l  operating conditions. 

3.6.6 .,7 Radint,ed i n t e r f  erc?nce 

?adfs+ior,  of ar.y signal generated wi th in  the console 

--- 

shall he l em t n a n  -120 dtm as masired at a distar.ce of 1 m t e r  i n  

any ‘ E r e c t i o n  +om tne cor.sola. 

_I- 
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c r 

3.6.7 Powe r . 
The console shall be designed t o  the follouing power 

specif icat ions:  

3.6.7.1 ?rimary pauer. 

The console s h a l l  operate from primary input  power with 

the following character is t ics : 

a. ‘loltages: 

b. r’rcaQency: 

C. Phase: 

us; - + 10 volts  

60 - + 1 cps 

Single, 3 uire 

Thervi? shall be a main c i r c u i t  treakm i n  s e r i e s  with the primary p-..-r 

and located a t  a convenient place on the fmnt of t h e  console. 

3.6.7.2 Eegulated power. 

The console sha l l  contain all necessary regulated power 

SS:.ii-ces. All power supn l i e s  shall be mounted in the lower port ion of 

the console, shall  have voltage and current meters, and shall have individual 

nrimary power switches . 
Hacks. 

The llF t e s t  console shall be housed in a maximum of four 

- 3.6.2 

(L) standard racks, in accordance with  the requirements af JPL Specifica- 

t i o n  30609. 

3.6.3.1 ?aint - 
The outside surfaces of special equipnent, including 

the racks and f r o n t  panels, sha l l  be painted in a manner to be defined 

by t h e  JPL cognizant engineer. 

w i t h  t h e  ‘Jendor’a standard f i n i s h .  

Comercial  equipment shall  be supplied 
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I. . . .. ... : . .  1 

3.6.8.2 h y o u t .  

The rack layout shall conform t o  good human snginesring. 

prac t i ces .  

3.6.8.3 Deleted. 

3.6.8.4 Panel Markinq. 

All i d e n t i f i c a t i o h s  and markings on con t ro l  and instrument 

panela shall be applied by the silk screen s t e n c i l  method. 

3.7 mvironmental and service condition. 

"he RF teat conmle aha l l  be designed and constructed 

such that no f w d  par t  or  module shall become loose or damaged, and 

no degradation of performance shall occur when the console is mbjected 

t o  the following conditions: 

3.7.1 Temwrature. 

The console shall be capable of operating over an ambient 

temperature range of 10 to hO°C. 

3.7.2 _I Humid-. 

The console shall be eapable of operating over an ambient 

r e l a t i v e  humidity range of 0 t o  90%. 

3.7.3 Altiiude. 

The console shall be capable of being stored, non-operating 

a t  any a l t i t u d e  from 0 t o  30,OOO fee t .  

f 
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7.7.4 Transportation handling. 

The console shall be constructed t o  withstand the  r i g o r s  

of ground and a i r  t ranspor ta t ion .  

3.8 Workmanshie. 

Uniformity of shapes, dimensions, and performance shall 

pennit i n t e rchang tkb i l i t y  of replaceeble components and complete units. 

There s h a l l  be no cracks, breaks, chips, bends, burrs, loose so lder ,  

loose  a t t a o l i n g  p a r t s ,  loose electrical connections, o r  any other evidence 

of poor workmanship such that the unit is unsuitable f c r  t he  purpose 

intended,, 

Workmenship shall be in accordance with JPL Speci f ica t ions  20016 and 

The unit shall be clean and f r e e  of fore ign  materials.  

20018 with t h e  following exceptions : 

1. Soldered connections shall be given 100% v i s u a l  inspection 

ur.der 3X t o  6X hagn i f i ca t ion  on modules and chass i s ,  and 100% visual 

inspec t ion  with t h e  naked eye on cabinet wiring. 

2 .  Vendor c e r t i f i c a t i o n  on m t e r i a l s  and processes, as s y c i f i e d  

by J P L  spec i f i ca t ion  20016, w i l l  not be required. 

3.  Modules (Sub-chassis un i t s )  will be fabr ica ted  t o  meet good 

commercial p rac t ice .  

n ic ians .  All other  work, chassis wiring and f ab r i ca t ion ,  cabinet wiring 

and f sb r i ca t ipn  w i l l  be done by Yodel Shop personnel and will meet 

Theae units w i l l  be wired by engineers and tech- 

JPL specs 20016 and 20018. 

4. QUALITY ASSURANCE P2OVISIONS 

4.1 Contractor 's  inspection. 

The con t r ac to r ' s  and subcontractor 's  inspect ion s h a l l  
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include such Visual, e lec t r i ca l  and mechanical e m n a t i o n  a d  tes t ing 

of materials, subassemblies, parts and accesaories, including source 

items, during the procees of manufacture as m y  be required t o  assure 

that  t h e  complete console rill met all the requirements of this 

specification. 

by JPL prior t o  and follouinC: delivery. 

4.2 Performance test .  

The t e s t  set shall be subject t o  complete exanination 

The RF t e s t  console sha l l  be tes ted a t  the c o n t r a c t s ' s  

f ac i l i t y ,  i n  the presence Df the JPL cognimnt engineer, t o  determine 

f u l l  campliance with the e r f o m n c e  requirements of t h i s  sxcFficat ion.  

The contractor sha l l  assure t o  the sat isfact ion of JPL, that he has 

available, and u t i l i ze s  correctly, measuring and t e s t  equipment of the 

required accwacy and calibration, and that the instruments are of the 

p o p a r  type and r a w ,  t o  make naeasurer.lents of the required accuracy. 

The contractor sha l l  have a se t  of master gauges, secondary standards, 

or appropriate instrumsnts to conduct regularly schedule calibrations 

of h i s  inspection and t e s t  equi.ment, or shall be able t o  prove that  

h i s  instruments have been recently calibrated against the appropriate 

secoidary standards a t  another f ac i l i t y .  

4.3 Rejection and resubmittal. 

The RF t e s t  console sha l l  be subjected t o  a complete 

performance t e s t  a t  JPL before acceptance. 

any p o r t i m  of the console t o  conform to specifications, the ent i re  

cbnsole or that portion which fa i led  will be rejected and returned t o  

t h e  contractor for rework. 

I n  the event of failure of 

Prior t o  resubnitcal, the contractor shell  
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confirm the failure o r  performance deviation, inform JPL of the corrective 

a c t i o n  taken, and submit t e s t  data t o  verify conformance t o  this specifica- 

tion. JPL shal l  then retest the console or  that por t ion  which w a s  resub- 

m i  t ted before final acceptance 

5. PREPARATION FOR D3LIVERY 

5.1 Packing fo r  s h i p p i q .  

The RF t e s t  console shall be packed for  shipment i n  a 

nammr conforming t o  the  requirements of TJniform Freight Class i f i ca t ion  

f o r  rail shipment, National Notor Freight Class i f i ca t ion  f o r  truck ship- 

rient, Parcel Post Regulations, and the regulations of other carriers as 

applicable t o  the mode gf transports t ion. 
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